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Ϫ/Ϫ MEFs and The induction of apoptosis by the p53 protein is critical treated them with the DNA-damaging agent doxorubifor its activity as a tumor suppressor [1]. Although it cin. We examined apoptosis after 12 and 24 hr of doxois clear that p53 induces apoptosis at least in part by rubicin treatment by using an Annexin V/PI FACS-based direct transcriptional activation of target genes, the assay ( Figure 2B ; see also Figure S1 in the Supplemental set of p53 target genes that mediate p53 function in Data available with this article online). Although E1A-apoptosis in vivo remains to be well defined. The Perp wild-type MEFs underwent apoptosis, E1A-p53 was apparent after treatment with either a 5 Gy or a 1 To study the function of Perp in p53-mediated apoptoGy dose of radiation but was more pronounced at the sis, we generated Perp-deficient mice. We deleted Perp lower dose. Because the percentages of CD4/CD8 douexons 2 and 3, which encode more than half of the ble-positive thymocytes isolated from each sample were protein, through Cre introduction into conditionally tarsimilar (79%-84%), the partial resistance to apoptosis geted ES cell lines ( Figures 1A and 1B) . The ⌬ exon 2-3 seen in Perp null samples is due to a genuine defect in allele is a null, as evidenced by the complete absence apoptosis in these cells rather than a skewing of the of either full-length or truncated Perp message in DNAcell population that is susceptible to apoptosis. We also damaging-agent-treated homozygous knockout ES treated thymocytes of each genotype with PMA and cells ( Figure 1C) . Additional phenotypic analysis of the ionomycin [6], which are known to induce p53-indepenPerp-deficient mice will be described elsewhere (R.A.I. dent cell death in thymocytes ( Figure 3C ). We observed no difference in apoptosis between any of the genotypes, confirming that the defect in Perp Ϫ/Ϫ thymocytes *Correspondence: attardi@stanford.edu Ϫ/Ϫ cells, these genes are dispensable for p53-dependent apoptosis in this cell type. Thus, the partial role for Perp in this after treatment with ionizing radiation, indicating that Perp plays a role in apoptosis in these cellular compartprocess makes it distinct among the p53 target genes previously examined and suggests that other as-yetments. In contrast, Perp was dispensable for cell death in E1A-expressing MEFs. The partial apoptotic defect unidentified target genes are also essential in this context. we observed in the knockout neurons and thymocytes implies that Perp is one of multiple effectors required In the CNS, Bax has also been shown to play a partial role in radiation-induced p53-dependent apoptosis in in these cells, analogous to the partial role of the p53 target gene bax in some cell types. The fact that the some cell types, such as in cerebellar external granule layer neurons [14] . However, the incomplete requirerequirement for Perp in apoptosis depends on cellular context highlights the complexity of the p53 response ment for Bax suggests that at least one other effector must also play a major role. In neurons of the subventriand the need to examine the relevance of specific p53 target genes in multiple cell types. cular zone of E13.5 embryos, we find that Perp Ϫ/Ϫ embryos display a dramatic defect in apoptosis after treatIn thymocytes, although ␥ irradiation-induced apopto-ment with ionizing radiation. These results, coupled with death machinery, but PMP-22 is thought to stimulate apoptosis through interaction with the P2X(7) cation the observation that irradiated bax Ϫ/Ϫ embryos display low levels of apoptosis in the SVZ (R.A.I and L.D.A., channel at the plasma membrane [17] . Perp also localizes to the plasma membrane and may act through a unpublished data), suggest that Perp and bax are major target genes required for apoptosis in the developing similar mechanism. At this point, it is unclear how cell context and events at the plasma membrane may conbrain in response to stress and that Perp may act in concert with Bax. In addition, we demonstrate a requiretribute to p53-dependent tumor suppression, but future studies on Perp's function in apoptosis will contribute ment for Perp in p53-dependent apoptosis in the hyperproliferative neurons of Rb-deficient embryonic brain.
to this understanding. Thus, Perp may play a major role in p53-dependent treatment of the neuronal degeneration caused by many factors. p53 is upregulated in the CNS after acute injury,
